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-§-t> % ^1^-^71 ifltb °1* ^«fl £ ^^r, ^|l#^#(nl)* ?Hr 7l#; 

#7l 7]^: #ofl afl*l^ ^I2^^#(n2)^ ^]is<>|^; # 7 1 ^lis<^|#3f ^(d)» #JI 
<H ^71 z\}13.6]^ #-^1 «fl*m ^I3#^#(n3)^ *fl2iS<H#; a o v 7 ] X|2s^# #<H1 «fl*m 
^I4#^^(n4)sl *fll#efl = #; #7l ^l#efl = ^ #<Hl afl^sjji, # 7 ] <# 7 ] j§ 2 3. 

Sefl^i fe» i^-^V^, ^7l ^ #^#ol n 5>(n2, n3)>nl ^ n5>n4^| ^*>J1, 
^"71 *flli2^# g #7l ^2^«H^ ^ <^a>^ ^-o] s,^} -^^dl <q*fl 

#71 ^efl^ ^l^ofl ip^Hl o.^ ^A}^, #71 a o V 7 ] ns,lu| ^^ofl £]tfq tiU}<£ til 

°fl #71 71^: ^S.^1 ^ ^ ol^ ^^.g. tg^i. ^ IRJ ilS. <5> 

[^1S£] 

£ 7 
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1020030045987 ^^ Qx}: 2003/12/13 

^f^S.^* ol-g-tb -2 Jl# # {HIGHLY EFFICIENT FOCUSING WAVEGUIDE GRATING 

COUPLER USING LEAKY MODE} 



£ l£ ^]l^efl7l#o]l cv^ s 7fl 

£ 2a £ S. 2b^ £43. 3*} tH#s]7> #^ *§J^ v§ ^ flfe cfla^c] ^1-^ 

£ 5^ £ 4£] At ^2^1 M-Bj-i^^ 

£ 6^r ^^IM *)l<y:*}fe ^f^SE °J^l^o) -^ £ r= ^Efll- £AltV 

£ 7£r ^ ^^AHlofl rtf^ tfl^ cJ^S.^ £3)-^, ^r^S-= « D >^ ^ 

ti>A>^ 5e|1 31^5. ^^tt £^3. ^ f2f £ 

£ 8£: £ 79] ^^S.^o] sj-o] ^ S-Aj^- ZLSflH. 
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61 : 7]% 62a : *fll^# 

62b : *\)23.°]^ 63 : ifl^- #efl = ^ 

64 : ^ 65 : 

66 : 68 : S^lf 1 

69 : 3]^ 70 : tfl^JH ^ 

71 : % 7]^E.] 

67 : cjTg ^]7l g-JE. 

72 : ia^H-^S] cf^ wj-^V ^7] ^-5. 



^"^^r # -£4^- ^4^1 2. (Focusing waveguide grating coupler HI ^> 
*1 ^(Coupling efficiency)^: IKM*! *r 91^ ^ £^1-3. ^V^ZHl ^lcf. 



71- ^ Sl^r ^mtfl, # c^a 7^J-^1, Jf^ofl ^-g-^ ^ ^nf. 
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<20> ^i&^tl 3*}i$3(Fresnel lens)^ Hefl ^(Fresnel ) 3^ 3*>1- °l-g-*H 

<2i> ^^*V ^^(gc^ HBflig ^(Fresnel lens))^ ^ fe^l 7-1*1, 

(Guided modes) 7]- <y^#€°l &^7] t±c^ ^±?§ $4? 

(miniaturized focusing light source )dti^l-&|-jL SX^. 
< 22 > $H1 3*}* Afl7io^ # rfoj ^^Hl ^-g-[S. Ura, T. Suhara, 

H. Nishihara, and J. Koyama, "An integrated-opt ic disk pickup device," J. Lightwave 
Technol. Vol. 4, pp. 913-918, 1986H 1986^1 ^S^ 1 ^. 

<23> ^ji^Eflyl^ 

<24> £ 1^ ^l^Efl7l^^ n^-a. JETij-S. 23X>^]^# £A] ^ 7^51 o]c}. 

<25> £ 1* ^lll^Hfl7l^ofl rrf^. ^h^xr ^ y^Ai ^=0^ ^ 

A oHl ^*ltr 71^(11)^, 7}#(ll)°} <U^°\] *fx}s)o] ^ ^fl^Hr eflo]^ cfo]^.^ 
(Laser diode, 13)2}-, 71^(11) ^-ofl ^]^s)<>| ig^ Esj-Sl- ^*Rr 3.^^(12)^, ^°}*\ 
k±o)SlIL(13) ^2jsH ^M] #^(15) -8: %^7] ^ tr ^7>^ 

(Focusing grating, 14)1- t 1 -^}^ t 1 ^^! 1 ^. 

<26> £ Als)^^. g^^, i£cfoi^( Photodiode )^ ^#^Ei(Beam 

spnter) -^oi ^7>s ^^s]^ % °i-¥-^ f ha]^ 4o]5.n (13) ^ 

E^ #^5^ 5L^ofl ^^Tr ^#il^E| ifflS f^?M<i) 71 e)l- M-E}^C|-. 
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<28> ZLSiM-, olEit!- ^^«ll-7> ^-g-5f 5) 7l # T^ig J^l , # ^ H 7l 

7> H^Hr «fl^Sl^c> ^cf. ZL # ^^>ol ^ # 71 Jl^t^t ^7.} 

<29> 51 2a ^ 51 2b^r £4S tH#^7> #^ ^ ^ ^ ol^ r^^o] 7i#^ 

iJM-ar £^1*}- fl^ U*l cfololn^ (Phase matching diagram)^. 
<so> 51 2a ^ 51 2b# %^*>^, 7l^(ll)4 ScH#(i2) ^ SM , ^7}%^ 

7l*(ll)-8r ^TflS. S<H#(12H ££7} ^^5)^ Sj-^fi «o V ^S- 

<3i> ^7H. ^^(i2)o] ^^^(nf)^ 7)^(11)5] #«(n s )jii} 3^. 2L= 7 > ^ 

(Propagation)^^} ^^(Surface-relief grating, 14)1- trldr-i: H 5L£-£{ ^IsHiHr 

(16)^cf *hfr ^4^1- #3 U J(20, 20' , 21)-§- ^ StZtr. 

< 33 > nl-o^ £ 2a ^ ^7>^ ^7l (Grating periodH ^sfl ^slfe A A ^ (Grating 

vector, 17)7} a^£E2] #4^(16), 7] #(11) 3] #sMHKn s k, 18), ^7l#^ 

#sHHr(n c k, 19 H rflsfl '-n c k < Nk-K < n c k'» , ^7]%-s[ 71^(11) o.S ^f^f 

#3 U (20,21)l-ol n>s-ol ^lcf. 

<34> 51^-f-JL '20'-& 71^(11) a±o.g_ Tl^^Sl^H ^4^1^- #3 M-Er^fl^, 5L^^ 

Jl '22'^r 71^(11) 7l^^5l<>l ^S^TT #^ WJ1S1 ^S)- «]Ei fll^^ U|-El--Etf. SE 
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th SL^S. ^7}%- ^SLS. ^1-^5]^ ^S)-S)^ #^ Hi s. uj-Bj-ifljl, JE^^S. '23' 

<35> ^7]*\, ^^(12)^ ^4#T(24)£r n f k°lcK 

< 36 > nVot E 2b <4 ^-o] 37}^ 7} 1 -n s k < Nk~K < -n c k'» ^*>^, 7]#(11)^ °_g.*V # 

^ ti J(20')-i- ^# ^ on- hi (One-beam coupl ing)°l ^ t^. 

<37> £345. 3*}^^, h>^ Qo) ^tiV^ ^ «^ #^if](20, 21)^ «>, 

71 Bf Al^lcf S^eJ-S. 50% 3l#^t ^<H^i ^ °1 3 ^ 



<38> <^2#2fl7l^> 

<39> s. 3^r *ll2^efl7l#o11 n} = £2]f# ol-g-tt ^ y J £fe ^^eil- 

<40> £ 3-g- , 71^(11)4 S<H#(12)AS. ^SlH, ^-7] #4 7l^r(ll)# 

<4i> aj7H, S<Hf-(12)Sl #^l-(n f )^r 71^(11)^ Ml-(n s )iLtf s<>1 S.= 7> 

*>^7> 7^1^-^ -9-1 3*}(14)# nfl J2.ec) ^SHH^CJ- ^ £ 

fe- #3 ^(20')* <^^cf. 
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<42> s_ 3 ofl iAjsJ 7l#(ll)o.3.3 #3^(20' )-£ ol^-s>^ ^o.S.^ 

(11)3 °>2fl^ ^l^H #^Uol «U>s)^ 2)^2}- A]^7l ^*fl H&)#(25)* 

^ wf3- ^r°l 331^1 <aA>§>£S. n>s.o^ §cf. 

» O.S. ^7jl*>7l o]^Jl ^7l7> £ 2b4H w>sf '- nsk < Nk-K < 

-n c k'# ^*flo) §>P.S. <?J3 n^fl ol>y ^ ^71 «- °>*<>| ^o) 

< 44 > afl-i- s.^ oj^ 4^-01 400nm«a «fl , #^(20')* ^»7l ^H^H^r ^ 7 ) 7 \ oi 

150nm7> 5]o]ol 

(Rectangular type) 7} o>yi cfs. ^^-o.s °1^-<H^^> Jl^*] oj nf. 



<^l3^2fl7)#> 

£ 4^ 43^^7)^o\) 4= u Efln(Bragg) ^?d* 7)^ ^t)£ z*t\ 

(Thick holographic grating filmXa)^-, S 1 ^ -2-€ ^ ^(Blazed surface-relief 

grating)* °l-g-tr °J 3*} TH-eUb)* 5^1^ ^^£o]cf. 

£ 41- #a*J-^, Ss^tt 7l ^(11)54 ^cH#(i2)o.S. ^^H, ^7lf^ 71^(11)* 
3 313. :S<H#(12H1 S.^7f 2^5. ^o_3. ^tr*}. 

^7H, ^<H#(12)3 #^l-(n f )^r 71^(11)3 ^^l-(n s )^.cf 3.A. ^ 3.°] 

S.JEL7} ^1^5>cf 7 f zJ^sl -3.*! 3*K26) SE^ ^a>^1 ^ ^3 3*r(27)-I- 
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n J:#-a- «fl W-Hflu 2:£(Nkn - = n c k»)-dr £]<H 71^(11) ^-7)^ so S ^ 

#^^(21)^ ^Tfl £t}. 
<50> ^, '21'£r ^"7l# ^0.5. ^1^5^ ^Sj.^- #^ HIS. l^Bflfljl, JE^Jl 

<5i> ^7H, ^^f,( 12 )o] ^sfAV^(24)^ rifk^lJl, irl^ 5..EL(TE01, TMOD^l #sHHr(26) 

TrNk°M, 7l^;(ll)^ ^SHbV^Qg)-^ n s k°H, ^-7l#^ ^5j.AV^( 19 )^ n c k^»14. 
<52> £ 5^ £ 4^| zJ^tg -2-^ 3*V» £fe ^oflA-l ^SLojcK 

#^(15)-§- £3^- ^*7l ^ti^TT 37}(26)^ ^£ ^ ^7l7> ^^W^ 3K V 

Jt^ fS^ 4^ ^7l# #3E-^ aflSSfla) *>Cf. 

<54> ^L&IM-, <>lel* ^7>(26)* ^#7l ^ *V ^*fls] 3 ±n.£W (Li thography) 

=L &7\}7} $1SLV\, "}<U O)^ ^^^Vcf f7]5}E 7fl^^ol ^Ojcf. 

<55> 3^ *m vfl^ ^3^71^0^ ^s)^ ^ 7i#ei ^p-2^H Jl^- 
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^1 ^1^^^ ^ #3 ^-fr ^ T^oJM 4^ °1*>^ # ^7l» 

°1» ^^fl ^12: ^3 ^f^M- t^l^S. fe^r 7i#^ £fe £4^. ig) 

#7}£>\ s.^^. ^«^7l ^sfl IJ-^, *lll#^£(nl)-g- 71*; #7l 7^ ^-<H] 
«ti*]€ ^I2#^^r(n2)^ # 7 ] a|| 130^4 ^(d)# #ul ©l^^M #7l ^1^ 

^ ^°fl tifl^l^ ^3#^^r(n3)^ *\]25L°]^] #7l ^12S^# -* 0 M1 ^4#^^r(n4)Bl 

£H 711^^ ^5#^^r(n5)^ ^l2#efl«; ^ #7l ^2#Hfl = # €^1- 
Ifsf^ , #71 z| #^^ol n 5>(n2, n3)>nl ^ n5>n4^ ^§>JL, ^7) A]l5L°\%- 

T A ^^S ^A^M, ^"71 ^"7) 3*H1 o^gfl ^o(| o}^ ^-7] 7 ]# 
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<60> £ 6 o. ej-tgofl^ ^ll^Hr ¥^S.= £4^ ^2: ^HH^l ¥^£=2] ^Efl# 

<61> £ 6* % V 2:^>^ ) £4S^ ^- Ol^^l f2<>l| vfl 

#Hfl^ (Depressed inner cladding JE^ #Hfl = #, 63)°] ^7>^ ^Eflo]c]-. 

<62> ^^1^ o.S, n c «- 7l#(61) ^oHl n f » £fe 3.o]^(q 2 )o] ufl^sH 

oio.^, ^#(62) ^"^-s- nd# ^¥ #Bfli=#(63H *fl*]£H , ^fl^r- 

#sfl = #(63) ^Ht^Itt n g # £fe ^ #Hfl^#(64)ol w]] ^ 5] 014. 

<63> #Bflj=#(63)£r -H-JL #^1- n d 7> ^ #sfl«(64)^ n§ JiL^ ^Tfl *H 

^ ^Tfl ¥ ^5L^- JESr^^- ii^tt *Vcf. oj7H, xflJf #2flEL^(63) 

3 #^-§-8: ¥i§ Jl4^ #^-fr^ ^5^1 ^tr (Macro 

bending loss) JL^^f tfl-§-^ ^ oicf. 

<64> 5g^- 5.3^-5.^ #^1- ^ofl oj-el- £S}-5]¥ EES] ^ o] S^S] 

rtfef ¥ A dS-£L (Leaky mode) 2] -^l:(^4 A cHr\ ¥^ S^tH ^ ¥ #2fl^-# ^ 

<65> <37}x\, 5. 621 3Mr£- ¥^ S-^lT-i ^-JL £L7l# M-Bj-xflji 014. 

<66> ¥^S-^¥ ^¥ #2fl = #(63)2l -frS. N d 7> ^ #sfll=^(64)3 n g L+ 7l 

^(61)^ ^Q-t n s iL^f nfl ^J^cKd. Marcuse, "Theory of dielectric optical 

waveguides," Academic Press, Chap. 1, 31-59, 1991 %3i) . 

<67> =LO] £1=7} 14] «- #2fl = #(63)2f ^ #5fl = #(64)^ ^TllS^ofl o] ^ ^S\o\ aV« 

#sfl = ^(64) ^5.5.2] ^(RadiationHl 2] *V ^o] , ¥^5.-E.¥ #efli=# 
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(63, 64) # ^l^H ^^Hl ^tr *l^r3°-5. ^1<8*>^ ^ # 

<68> ip|££t ol-g-tV t^o^ ^ ^AHl!- ^o] ^^-Cj-. 

<69> £ 7^ ^- ^^Al^oil 4a cfl^l^ t^SJEL £4^.(70)^, cfl^^ ^^2.= £ 

s}-S(70)^ ¥^2= £2)-^. (Leaky-mode waveguide)7> TH-^^g- o]j=l^ wj-^ ^f-e^ 
(Synchronous directional coupler, 71)^, Hefl v i(Fresnel ) ^(69)S. ^^5)^ £4 

S ^t-M^M ^ JE^ltr £^°I4. 

< 70 > £ 7^ # 7j#eU71)fe, n s # £fe 71^(61)^, 7]« nflajSM 

#^-§: n f » afll.S<H#(62a)3r. XllS<H^(62a)4 ±%3\ #3(d) ^ o)^ 0 ! 

#(62a) A 0 H1 tifl^l^ n f 3 z\]23.°]^(62b)^ , *fl2i2o^(62b) ^Ml 

iflJf #Efl^#(63)5f ( #2fl^#(63) ^Hl «fl*l£M n g # ^ 

(64)2]-, ^ #sflJE.#(64) tfofl tifl^l^ sg^i ^(69)* ifsH, cfl^ £s}-S(70) 
^ ^VM-^ ^#(68)^.5. o]^o]^ oicf. 

<7i> £ 6 ^ i 7^: q-A] %v s ^ t z^- ^cq nf>ng>ns>nd ol ^ofl^. 

£Al^j7 oi^-. *fli ^ 7fl2^ol^(62a, 62b )* -f-*fl <^}^ ^7] n f >n g >n s >n d ^ 

°fl ^«fl ^r^S^<H) ^*fl Hdl^ 3]Z,(69H) ^Mi«K65)°-3. ^^Hr^ , ¥^^(65)^r 

3*H1 ^^fl 7]^(6D *Hr-s.^ 01 = 0^ ^3 

(66)* «8^th}. 

<72> <^7l>H, ^|lS^#(62a)^ *ll2i2<H#(62b)-& -§■<>] ^^^14 cfl- ^ oicf. 
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<73> oflofl^ iflJf #sflH.#(63)^ n d 7l- ^ofl ^ 

<74> 4 #^-§T^ ^T^|7> ^ S^i-i- °HWS, i f^S-^7> ^^O- 

° s v ^ £4. A %-$\ n g >n f >n s £ n g >n d 23t ¥^3-^7} ^^^4 

<75> # ^1^(71)3 X)is«H#(62a)3|- Xl23<H^(62b) ^-°Htt ^ #efl^(64)ol 

£H 7H*fl5q<H olo^ o] ^(d)* S^^H ^#^3 ^ol5 S^*Vcf. iflJf #BflJEL#(63) 
3 n d 4 #sflJ=#(64)^ ^S-g- n g » ¥€^(65)^ <#4 zj-s. 

<76> a^H, # ^S.^( 71 )^. x ^ nl y^SLsL ol^^l £ ^-ofl fl^^JL, ^^(66)£r z 

7] £el|l a)^)/2 < y < b+L/2) $*H*1 ^tflnMiM £ 7}- s M < &(Gaussian) £i 

5La]£ ^^o.s.«.Ei ^o. (J£ ^ efloj^ tf6li=)6fl al«q <^#<>1 ojA>tbcf. % 

^-frs] ^^#(68)^ #¥ #Hfl^#(64)Sl #^1- n g £ ^<H#(68) 37l7> ^ 
2:1- tfl^ ^ ^3£^-S.(30) *H #<|}-E-E.7> ^^^cf. ^-Jf^ Aj-o) ^2.= 

(HE11) ^ #^S.:E.(TE0)7} ^5]°^, 2L=<a^l (Mode-matching 
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<78> <>\7)*\, S^^-S. '67'£- Y^SJE-^I ^ ^ 47) g-lf M-BNH, IE^Jl 

^ M]7] M-Bj-^flcf. 

y^f^ Al^-^( y =b-L/2)oflAi % 7^3(71 W <^rW. % 7l#£i(71)^ tfl^l^ 
£2j-S.(70)2f, iS^#(62a, 62b vfl^f #efl^#(63) ^ ^ #2fli= #(64) £.5. ^ 
3.^ 5L^£.7} 3Hr4. 

JL#, Coupling efficiency)7> ^e^t}. , ^lr^(d)# 2:11 S.B.7} ^sr}^ 

^ ^ .^2-^. sHN# ^^-S #^(y=b+L/2HH HsfS 2=£] sM^r 

<8i> ^f-g-E.^ s)-^ ^l^^^l ^l^r^^S ^ 4* 

nMt^ (Radiated leaky beam, 65)1- ^^M^t}. ^^(65)^ ^1^(69)1- 
S^^M #3!^(66H1 ^tl^. 

<82> *}^*V s_ 2°) ^^^1 JE^S- n^]7\ 3.o]s_^ ^L4=.s± ^HKElectric 

field)^ -tV^ofl o}*fl a> j ^ h|^o s 7i^^- ^JEL^r a- ^^^a^ #JjL #Efl2=# 

(64) ^_°3.e] ^7>7l ^-(Electromagnetic waves)^ *l3]- 0 lS.S. <*)tf\ ^ v 

<83> £ 8 o. £ ycq -^ccq ^ ^ ^jf J£Al*V :zsfl ^ oj t} . 

<84> ;^*V # 7ll-ei(71)7> ^ £JL 9X^. 
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<85> °m jg-sj <g^£^( Insert ion loss)* *\?]7) ^*fl <^ £45-1- 

^ <&JL, 4^1- ¥^2.^5. y o v ^ JL3j-( Synchronous directional coupling 

effect H ^*fl ^ X\Q ^ ojcf. 

<86> S£^r £ 8^ ZLHflH^l 5lX|£j W>^- £o) U>A>^ Kgflvg ^}-cr| <^ ^ «] 

51 7>-fA]*V ^ ^Eflo] ^(80)S ^^a)^ ^ oicf. ^h}^ o.^, ^JSLEl^ # ^ 

H o V ^# ^Sr ^1^r^o.S ^(Exponential decay)^ ^(81)-§; 
7i#^£r 4^ ^33°! f7}5fES ^ J>4^ §<U 1&A>$ og ^ wl 

3 ^ £-5^ 7HM<L> tr^r #(80)3. ^€ ^ <im%2] «ltfl%l 

£3rS a] ^^-*1 £-^14. 

°H, SI^Jl '82' ¥ y oH^ 4^ ^^^^ ^SLE.^ 4^11- 51*1^ ^o]^ , 

Jl '80' ^s)-*>^ M-B^tf. 



<^#^H cflfr #^^1 JL-§;(0utput coupling efficiency)^ <^ ^ 

S.#(Input coupling efficiency)^: *1 7]^ ^l^r^. °1 «fl ^ 

^ ^o] oj^ € nfl t^Rr ^^(Insertion loss)* ^is}- ^>JI, 512}- 
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S^r-i: *dr<#*\7]7] S\n tfl^ ^S.9\- ^£3.2= ^3.7} ^ 

el* ^~§-*}$^. 

efl^i £€■ ^» ^^H^ ^ 3X7} nfl-g-ofl = Jl^I ^ 

Jl^o] ^sjcf. ^a^jis 2 efl^(Level) ^2<y 35%, 4 eflt 60% 
S\ 7 i Jl## 7l^s] ?i#e-)^ S)^ JL# J±nf 

<92> S *V ; Y^S-^S^-Ei £El]1 iffl^ 3*43 y^^S^ s)-^«^7> rfl^l^ 

7>^-7l nfl^oll S^JE tftfl^AS. #7V^cf. 

<93> SEf}-, 7)#o 1 ) tij-tf o| Ej^ZLi^ ^ofl H7 J] ^ oV^ 

7l#ei^ £4^ -£31 ^ Sefl^i te*fl 2\f%*\ s-^ol ^s^s. ^12:^^^ 



26-18 




1020030045987 #^ 2003/12/13 

##tt 4^ ^ WlJH^ Jl^o] # 
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[^T 1 * 1] 

^ll^-irCnD-g- 5fe 71*; 

#7l 71* #ofl afl^l* ^I2#^^r(n2)^ *Hlja<Hfs 

#7l *3(d)« ol^s]ol # 7 ] ^i=/o]^ -y-^-ofl ^13#^^- 

(n3)Sl *U2^<H«fs 

#71 *\)23.°]^ #°fl «ti*l€ ^4#^#(n4)^ ^lll#Hfl = #; 

#71 ^l#2fl^# #6fl «fl^l£lJI, #71 ^lSO^* #71 ^12^ # A>oHl ^-#5)01 Tfl 

^* *fl5^£(n5)^ ^2#efl^L#; £ 

#71 ^I2#efl = # #6fl Bfl^* SeM 

#71 zj- #^^ol n 5>(n2, n3)>nl ^ n5>n4^ 27i# #7l ^1S^# 9? 
#7l z\]23.o]^±. -g-sfl oja>* *ol #71 S^ofl *g#* rl£^1 ^Sfl #71 Hefl^i 31^1 

^T^tiJ^-S. 9Ja>^ ( #71 ^Md^ #71 £^11 3*H1 ^Sfl 2]^ #71 71* T5> 

-^-SSl 7l#^^- 0)^.0] %2L%^ l^sfe ^-i: ^ ^l-g-tb 
^-7l#ei. 

2] 

*» i #°ii 

#71 ^(d)^" S^*H 71 ^ol7> ^^r S-^^-S SJ-fe- oj-g- 

* * 7l#^. 
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3] 

A 1 %H1 $1°]^, 

^7} ^ll#2fl = #^ #^^:(n4)2l- ^>7l *l]2#2fl:ELf^ ^#(n5)# S^S)^ #7l ¥^ 



[3t^ 5] 

4 5^*1, 

33)/2 < y < b+L/2} ^^HH ^cflir^jL^ ^ 7>-f a] °KGaussian) ¥^^§- 
3# ^-^^-S- ^ ^S-H.* ol-g-*V % 7l#ei . 



[3^* 6] 
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^7] ^I2^^#(n2)aq- a o v 7 | ^)3#^^r(n3)^ ^I^AS ^ °.sL 

7] 

*fl 1 Sfe 6 %H1 $1^^, 

^■71 ^l4^^-|:(n4)ol ^- 7 ) ^l^^^( n l)iLq- ^ 3J-§- ^ilsL 0>}±: = °1 

8] 

^1 1 it^r 6 %H1 

#7l ^l4#^-^(n4)ol a o v 71 ^2#^^r(n2) ^ #7l ^3#^^r(n3)^.i=f -g- 3* -if-^ 0.5. 
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15L 3] 




26 

[51 4] 




(b) 



26-24 



#^ <a*}: 2003/12/13 




26-25 



lO200'30045987 



#3 2003/12/13 




8] 
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